We investigate the physical properties of Fermi TeV BL Lac objects jets by modeling the quasi-simultaneous spectral energy distribution of 29 Fermi TeV BL Lacs in the frame of a one-zone leptonic synchrotron self-Compton model. Our main results are the following: (i) There is a negative correlation between B and δ in our sample, which suggests that B and δ are dependent on each other mainly in Thomson regime. (ii) There are negative correlations between ν sy and r, the ν IC and r, which is a signature of the energy-dependence statistical acceleration or the stochastic acceleration. There is a significant correlation between r and s, which suggests that the curvature of the electron energy distribution is attributed to the energydependence statistical acceleration mechanism. (iii) By assuming one proton per relativistic electron, we estimate the jet power and radiative power. A size relation P e ∼ P p > P r P B is found in our sample. The P e > P B suggests that the jets are particle dominated, and the P e ∼ P p means that the mean energy of relativistic electrons approaches m p /m e . There are not significant correlations between P jet and black hole mass in high or low state with a subsample of 18 sources, which suggests that the jet power weakly depends on the black hole mass. (iv) There is a correlation between the changes in the flux density at 1 TeV and the changes in the γ peak , which suggests the change/evolution of electron energy distribution may be mainly responsible for the flux variation.
INTRODUCTION
Blazars are the most extreme active galactic nuclei (AGNs) pointing their jets in the direction of the observer (Urry & Padovani 1995) . They have high luminosity, large amplitude and rapid variability, high and variable polarization, radio core dominance, and apparent super-luminal speeds (Urry & Padovani 1995; Massaro et al. 2016) . Generally, Blazars are divided into subcategories of BL Lacs objects (BL Lacs), characterized by almost completely lacking of emission lines or only showing weak emission lines (EW 5Å), and highly polarized quasars or flat spectral radio quasars (FSRQs), showing broad strong emission lines (Falomo et al. 2014; Massaro et al. 2014) . The broadband spectral energy distributions (SEDs) of blazars are double peaked. The bump at the IR-optical-UV band is explained with the synchrotron emission of relativistic electrons, and the bump at the GeV-TeV gamma-ray band is due to the inverse Compton (IC) scattering (e.g., Dermer et al. 1995; Dermer et al. 2002; Böttcher 2007) . The seed photons for IC process could be from the local synchrotron radiation on the same relativistic electrons (i.e. synchrotron self-Compton (SSC); e.g., Tavecchio et al. 1998 ), or from the external photon fields (EC; e.g., Dermer
⋆ E-mail:ynzx@yeah.net et al. 2009 ), such as those from accretion disk (e.g., Dermer & Schlickeiser 1993 ) and broad-line region (e.g., Sikora et al. 1994 ). The hadronic model is an alternative explanation for the high energy emissions from blazars (e.g., Dermer et al. 2012 ).
The modeling of SED with a given radiation mechanism allow us to investigate the intrinsic physical properties of emitting region and the physical conditions of jet (e.g., Celotti & Ghisellini 2008; Ghisellini et al. 2009; Ghisellini et al. 2010; Ghisellini et al. 2011; Zhang et al. 2012; Yan et al. 2014) . Celotti & Ghisellini (2008) estimated the powers of blazars jets based on EGRET observations and they found that the typical jet should comprise an energetically dominant proton component and only a small fraction of the jet power is radiated if there is one proton per relativistic electron. In addition, in their work, the TeV BL Lacs shows some special jet properties, such as Pe ∼ Pp and relatively high radiation efficiency. Ghisellini et al. (2009 Ghisellini et al. ( , 2010 Ghisellini et al. ( , 2011 mainly concerned the relation between the jet power and the accretion disk luminosity in Fermi blazars and they found that there is a positive correlation between the jet power and the accretion disk luminosity for Fermi broad-line blazars.
The γ-ray extragalactic sky at high (> 100 MeV) and very high (> 100 GeV) energies is dominated by blazars. About 50 blazars c 0000 RAS have been detected in the TeV gamma-ray band 1 , and most of them are the BL Lacs. The SEDs of TeV BL Lacs suffer less contamination of the emission from the accretion disk and EC process, so it can be explained well by the one-zone SSC model (Paggi et al. 2009a; Dermer et al. 2015) . Since the launch of the Fermi satellite, we have entered in a new era of blazar research (Abdo et al. 2009; Abdo et al. 2010a ). The abundant data observed by Fermi/LAT in the MeV-GeV band, together with the multi-wavelength campaigns at the radio, optical, X-ray bands and the ground-based observations at the TeV gamma-ray band, now provide an excellent opportunity to study the TeV blazars (e.g., Massaro et al. 2011a , Giommi et al. 2012 Massaro et al. 2013) .
In this paper, we have collected the quasi-simultaneous broadband SEDs of 29 Fermi TeV BL Lacs from the literatures. We used the one-zone leptonic synchrotron self-Compton model with the log-parabolic electron energy distribution to fit SEDs. And we used the Markov Chain Monte Carlo sampling method instead of the "eyeball" fitting to obtain the best-fit model parameters. Then, based on the model parameters, we systematically investigated the physical properties of Fermi TeV BL Lacs jets through statistical analysis. This paper is organized as follows: In Sect.2, we present the sample, the model and the fitting strategy are presented in Sect.3. Then, results and discussions are showed in Sect.4. Finally, we end with a conclusion of the findings in Sect.5. The cosmological parameters H0 = 70 Km s −1 Mpc −1 , Ωm = 0.3, and ΩΛ = 0.7 are adopted in this work.
THE SAMPLE
Up to now, 55 BL Lacs have been detected in the TeV or very high energy regime 1 . 46 of them have been detected at MeV-GeV energies by Fermi/LAT. In order to study the physical properties of Fermi TeV BL Lacs jets, we have collected the quasi-simultaneous broadband SEDs of 29 Fermi TeV BL Lacs from the literatures. For each source, the time of quasi-simultaneous observation, the observation telescopes, and the references are listed in Table 1 . Our sample accounts for about 65% of the total number of Fermi TeV BL Lacs. There are 12 sources which have two broadband SEDs. The two SEDs for 12 sources are defined as a high or low state with the observed or extrapolated flux density at 1 TeV. The observed broadband SEDs are shown in Figure 1 .
MODELING FITTING PROCEDURE

Model
We adopt a one-zone leptonic SSC model. And we assume the electron energy distribution is a log-parabolic spectra (Massaro et al. 2004a; Tramacere et al. 2011) ,
K is the normalization coefficient,
N is the number of emitting particles per unit volume expressed in 1/cm 3 . γ0 is the reference energy. r is the spectral curvature. s is the spectral index at the reference energy γ0. γmin and γmax are the 1 http://tevcat.uchicago.edu/. minimum and maximum energies of electrons. The log-parabolic electron energy distribution can be obtained from a Fokker-Planck equation as first shown by Kardashev(1962) . The log-parabolic electron energy distribution provides more accurate fits than broken power-laws in the optical X-ray bands, with residuals uniformly low throughout a wide energy range (Paggi et al. 2009a) . Recently, the log-parabolic electron energy distribution has also been applied to describe the spectral distribution and evolution of some gammaray bursts (Massaro & Grindlay 2011) .
The radiation region is taken as a homogeneous sphere with radius R and filled with the uniform magnetic field B. Due to the beaming effect, the observed radiation is strongly boosted by relativistic Doppler factor δ. The synchrotron emission coefficient is calculated with
and the synchrotron absorption coefficient is calculated with
Where P (ν, γ) is the single electron synchrotron emission averaged over an isotropic distribution of pitch angles (see, e.g., Ghisellini et al. 1988) , me is electron mass. According to the radiative transfer equation of spherical geometry, we can calculate the synchrotron radiation intensity,
where τ (ν) = 2Rαsyn(ν). The IC emission coefficient is calculated with
where ǫ is scattered photon energy and ǫ0 is soft photon energy (in unit of mec 2 ). C(ε, γ, ǫ0) is the Compton kernel of Jones (1968) , n(ǫ0) is the number density of synchrotron soft photons per energy interval. More detailed calculation process see Kataoka et al. (1999) . Due to the medium is transparent for IC radiation, hence IIC(ν) = jIC(ν)R.
Assuming that Isyn, IC is an isotropic radiation field, the total observed flow density is given by
where dL is the luminosity distance, z is the redshift, and νobs = νδ/(1 + z). In addition, the high-energy gamma-ray photons can be absorbed by extragalactic background light (EBL), yielding electron-positron pairs. It makes the observed spectrum in the very high energy (VHE) band must be steeper than the intrinsic one. Therefore, according to the average EBL model in Dwek & Krennrich (2005) , we calculate the absorption in the GeV-TeV band.
Fitting strategy
In this model, there are nine free parameters. Six of them specify the electron energy distribution (N, γmin, γmax, γ0, r, s), and other three ones describe the properties of the radiation region (R, B, δ). For a given source, we calculate its non-thermal flux to fit the observed multi-wavelength data. We derive the best-fit and uncertainty distributions of model parameters through Markov Chain Monte Carlo (MCMC) sampling of their likelihood distributions. When measurements and uncertainties in the observed multiwavelength data are assumed to be correct, Gaussian, and independent. The reduced log-likelihood of observed data given the model
where Fi, σi are the flux measurement and uncertainty at a frequency νi over N spectral measurements. Combining the prior (2010), to perform the MCMC algorithm. More details about this application can be found in Zabalza (2015) . In concrete calculation, we use the uniform distribution as the prior distribution for all model parameters. The MCMC algorithm requires the initial input values of model parameters, at beginning we do a preliminary modeling to the SED for each object to guess the starting values. In addition, when the observational data are not given the uncertainty, we use the observational flux of 1% as the error in radio band, and use the observational flux of 2% as the error in optical to X-ray band, for γ-ray band, we estimate the error with the average relative error of the data points whose errors are available (Zhang et al. 2012; Aleksić et al. 2014a ). The minimum energy of electrons γmin is historically poorly constrained by SED modeling, especially for low-power BL Lacs (Celotti & Ghisellini 2008) . The same as the previous studies (Rani et al. 2011; Yan et al. 2014; Kang et al. 2016 ), we use a fixed γmin in our fitting. Due to the synchrotron self-absorption, the radio emission cannot be used to constrain the value of γmin. However, the observed spectral index between the X-ray and the γ-ray and the GeV data at low energies could place constraints on γmin in some degree (Tavecchio et al. 2000; Yan et al. 2014 ). According to the average observed spectral index between the X-ray and the γ-ray of the high peaked frequency BL Lacs αXγ=1.02 (Fan et al. 2012) and the GeV data at low energies, we do a preliminary modeling to the SED for each object. Based on the preliminary modeling result, the γmin = 10 are adopted in our fitting. Figure 2 shows the posterior distributions of model parameters for Mrk180 obtained through the MCMC sampling. We use the posterior medians as the best-fit values and estimate uncertainties based on the 16th and 84th percentiles.
RESULTS AND DISCUSSION
Using above mentioned model and fitting strategy, we fit the 29 Fermi TeV BL Lacs and obtain their best-fit model parameters (see Figure 1 and Table 2 ). Due to the synchrotron self-absorption, the one-zone SSC emission will fall in the radio band. It leads to the observed data in the radio band can not be well fitted. The one-zone SSC model here adopted is aimed to explain the bulk of the emission in compact radiation regions, but the radio flux mainly comes from a large-scale radiation regions outside the jet, so the radio data are not restricted by the one-zone SSC model, meanwhile, the bad fitting in the radio band does not affect the determination of model parameters (Ghisellini et al. 2009; Ghisellini et al. 2010 are plotted as the red dashed lines in Figure 1 . It can be found that the results are similar to ours, which proves that our SSC code is reliable. The minor differences in results are mainly caused by the different approximation methods for Bessel function. In our work, we use the approximate method proposed by , the approximation error is less than 0.2%.
The distributions
In Figure 3 , we give the distributions of the spectral curvature r and the spectral index s. It is found that the range of r are from 0.30 to 1.21, the values of s are clustered at 1.10 ∼ 2.30. The mean values of r and s are 0.79 and 1.85, respectively.
We show the distributions of R, B, and δ in Figure 4 . The values of R are in the range of (0.7 ∼ 40) × 10 15 cm, which is consistent with Zhang et al (2012) . The values of magnetic field in the emitting region B are in the range of 0.1 ∼ 1 G, which is consistent with Ghisellini et al. (2011) and Zhang et al.(2012) . The values of δ are in the range of 8 ∼ 38, which is similar to the observed results for γ-loud blazars (Lähteenmaki & Valtaoja 2003; Savolainen et al. 2010; Lister et al. 2013; Lister et al. 2016) . We also show the distributions of the peak frequency of synchrotron radiation νsy and the peak frequency of inverse Compton scattering νIC in Figure 4 (d). It is found that the νsy range from the infrared to X-ray band (from 10 14 Hz to 10 20 Hz). The values of νIC cover a range from 10 20 Hz to 10 27 Hz. Finke et al. (2013) used a sub-sample of the second LAT catalog (2LAC) to investigated the compton dominance and blazar sequence. In their work, they obtained the values of synchrotron peak frequency (ν 
Magnetic field vs Doppler factor
We plot the δ as a function of the B in Figure 6 . We find that a negative correlation between B and δ with the Pearson correlation coefficient ρ = −0.47 and the chance probability P = 0.0021 for our sample. In addition, we do a covariance analysis and a partial correlation analysis to exclude possible covariates (other model parameters) effects. The results of the analyses are listed in Table 4 .
From the results, we verify that the B-δ correlation is reliable. According to the SSC model, there are relationships between B and δ for a given source, Bδ ∝ [ν 
The particle acceleration and the radiative cooling
In the framework of statistical acceleration, Massaro et al. (2004a Massaro et al. ( , 2004b Massaro et al. ( , 2006 showed that when the acceleration efficiency is inversely proportional to the acceleration particles's energy itself, the electron energy distribution is curved into a log-parabolic shape, and its curvature r is related to the fractional acceleration gain ǫ, r ∝ 1 log ǫ .
r decreases when ǫ increases. Note that the Esy, IC = hνsy, IC scales like ǫ, where h is Planck constant. Hence, according to this model, an inverse correlation between νsy, IC and r is expected. Finke et al. (2013) . The red lines are y = x. In here, we take the average value for those sources that have the high and low state in our sample.
In addition, a connection of log-parabolic electron energy distribution with acceleration can be also understood in the framework provided by the Fokker-Planck equation. In this case, the diffusion term acts on the electron spectral curvature as given by Melrose (1969) and Kardashev (1962) ,
where D is the diffusion term. This relation will lead to the inverse correlation between νsy ,IC and r (see Tramacere et al. 2007a and Tramacere et al. 2009 ). So, the inverse correlation between νsy ,IC and r also is a strongest signature of the stochastic acceleration process (Tramacere et al. 2011) . The statistical and stochastic acceleration process imply that the curvature of radiation spectrum are not simply the result of radiative cooling of high energy electrons, responsible for the synchrotron and IC emission, but is essentially related to the acceleration mechanism (Massaro 2004a , Massaro et al. 2011b ). The curvature basically arises from a loss of acceleration efficiency at high energies. We plot the νsy, IC vs r in Figure 7 . We find a negative correlation between νsy and r with ρ = −0.50 and P = 8.36 × 10 −4 . We also find a negative correlation between νIC and r with ρ = −0.41 and P = 0.0076. The results confirm the consistency of the model and imply that the statistical or stochastic acceleration mechanisms play a major role in Fermi TeV BL Lacs jets. Massaro et al. (2004a) pointed out an interesting check that if the log-parabolic electron spectrum is actually related to the energy-dependence statistical acceleration, there should be a linear relation between r and s. So we check the correlation among these two parameters, we find that they are significantly correlated with ρ = 0.70 and P = 3.49 × 10 −7 (see Figure 8) . we also do a covariance analysis and a partial correlation analysis to exclude possible covariates (other model parameters) effects. The results of the analyses are listed in Table 4 . From the results, we verify that the r-s correlation is reliable. The result suggests that the curvature of log-parabolic electron distribution is attributed to the energy-dependence statistical acceleration mechanism working on the emitting electrons. In addition, it is worth noting that the above correlations found are for the source sample (the same as Rani et al. (2011) ), and distinguish from Massaro et al. (2004a Massaro et al. ( , 2004b Massaro et al. ( , 2006 ) that the correlations found are for the spectral evolution of a single source. In Massaro et al. (2004a Massaro et al. ( , 2004b Massaro et al. ( , 2006 , the correlations are obtained by dealing with the broadband X-ray spectra of a single source (Mkn 421, Mkn 501) at various epochs.
From the Figure 1 , it can be roughly estimated that the ratio between the SSC peak flux to the synchrotron peak flux (νfν)IC/(νfν )sy < 1 for most of sources, which implies that the Usyn/UB < 1 and the synchrotron cooling is more important than SSC cooling, where the UB = B 2 /8π is the magnetic energy density, and the Usyn is synchrotron photon energy density for IC scattering. The effect of radiative cooling will be to move high energy electrons to lower energies, resulting in an increased curvature and a steepened electron distribution at high energies. Because the synchrotron cooling is important than SSC cooling. Therefore, the curvature r of the electron energy distribution may be related to the magnetic field B. However, we do not find any correlations between B and r for our sample (See Figure 9 , ρ = 0.09 and P = 0.54). 
The physical properties of jet
Based on the model parameters, we can estimate the jet power and the radiative power. Assuming the jet is heavy (i.e. mainly composed of an electron-proton plasma), one proton per relativistic electron, the protons 'cold' in the comoving frame, and the jet power (Pjet) are be carried by relativistic electrons, cold protons, and magnetic field (Celotti & Ghisellini 2008) . The Pjet can be estimated with Pjet = PB + Pe + Pp in the stationary frame of the host galaxy (e.g., Celotti & Ghisellini 2008; Ghisellini et al. 2010; Zhang et al. 2012; Yan et al. 2014 ). The PB is Poynting flux power, the Pe and the Pp are powers of relativistic electrons and protons, respectively, which are calculated with in the stationary frame of the host galaxy (Celotti & Fabian 1993; Celotti & Ghisellini 2008) , where the Γ is the bulk Lorentz factor (we take Γ = δ), and the Ui (i = e, p, B) are the energy densities associated with the emitting electrons Ue, protons Up, and magnetic field UB in the comoving frame, respectively. The Ue is calculated with
The protons are considered 'cold' in the comoving frame, the Up is calculated with
by assuming one proton per emitting electron (see Celotti & Ghisellini 2008) . The UB is calculated with
The radiation power is estimated with the observed luminosity, where L is the total observed non-thermal luminosity in the Earth (L ′ is in the comoving frame). Because the total observed nonthermal luminosity mainly comes from the jet, especially for TeV BL Lacs, so we take L ∼ Lbol (bolometric luminosity of the jet). We calculate Lbol in the band 10 10 − 10 27 Hz based on our SED fits, i.e., Lbol = 4πd 2 L 10 27 Hz 10 10 Hz F obs (ν obs )dν obs . The calculated Pe, Pp, PB, and Pr are listed in Table 3 . From our SED modeling results (Figure 1) , it can be seen that the GeV data at low energies can be fitted well. And the average spectral index between the X-ray and the γ-ray of our calculated radiation spectrums α ′ Xγ = 1.12 is similar to the average observed value of the high peaked frequency BL Lacs αXγ = 1.02 (Fan et al. 2012) . Which implies the estimated value of γmin is reasonable. In addition, we give the Pe and Pp as a function of the γmin in Figure 10 (Here, the other physical parameters take the average values of the sample). It can be find that the γmin causes minor effect on the estimate of the Pe and Pp, especially in γmin < 100. Therefore, we would like to believe that the powers we derived here are creditable.
In Figure 11 , we plot the Pe, Pp, PB, Pjet as a function of the Pr. A size relation Pe ∼ Pp > Pr PB can be found from Figure 11 . It should be pointed out that because the definitions of Ue, Up, UB are independent of each other, so the size relation of Pe, Pp, PB does not exist functional biases (Celotti & Ghisellini 2008) . The Pe > PB suggests that the jets are particle dominated. The Pe ∼ Pp is consistent with Celotti & Ghisellini (2008) and means that the mean energy of relativistic electrons approaches mp/me in TeV BL Lacs. The Pr PB implies that Poynting flux cannot account for the radiation power. In fact, it can be found that Pr/Pe ∼ 0.01 − 1.5, which indicates that a large fraction of the relativistic electron power will be used to produce the observed radiation in some sources. So, as mentioned in Celotti & Ghisellini (2008) , an additional reservoir of energy is needed to accelerate electrons to high energies for those sources whose the relativistic electron power is comparable to the emitted one.
It is generally believed that jet are driven by the accretion process and/or the spin of central black hole. Davis & Laor (2011) suggested that the black hole mass would be an essential factor for the jet radiation efficiency and jet power. We investigate the relation of Pjet to the M with a sub-sample of 18 sources in our sample. The black hole mass M of these sources are collected from liter- ature and reported (see Table 3 ), when more than one black hole masses are got, we use average value. The Pjet as a function of the M is shown in Figure 12 . We do not find significant correlations between the two parameters in high data (ρ = −0.56, P = 0.09) and in low state data (ρ = −0.48, P = 0.16). The result suggests that the jet power weakly depends on the black hole mass for Fermi TeV BL Lac jets.
In Figure 13 , we show that there is an anti-correlation between γpeak and Pjet, i.e., Pjet ∝ γ −1.02±0.19 peak with ρ = −0.647 and P = 4.9 × 10 −6 , where γpeak is the electrons energy at the peaks of the SED. For the log-parabolic electron energy distribution here adopted, the γpeak = γ3p (the peak energy of the distribution γ 3 N (γ)) and are calculated as given by Paggi et al. (2009b) , where
The anti-correlation between γpeak and Pjet is consistent with the prediction of the blazar sequence Ghisellini et al. 1998; Celotti & Ghisellini (2008) ; and is usually explained as that the radiative cooling is stronger in more powerful blazars.
The cause of flux variation
The SEDs of 14 sources in our sample are obtained the low and high TeV states. There are several possibilities that could be invoked to explain the flux variation. 1) It is well known that the electron energy distribution is influenced by several processes, such as acceleration, escape and cooling. It is possible that the evolution of the electron energy distribution leads to the flux variation. 2) Another reason to explain the flux variation is the change of the Doppler boosting factor, presumably due to a change either the bulk velocity or the viewing angle. Raiteri et al. (2010) found that only geometrical (Doppler factor) changes are capable of explaining flux variation for BL Lacs. 3) In addition, the emission dissipation at different location in the jet also may cause the flux variation. Since the value of the magnetic field B is related to the location of the dissipation region. In this case, we expect to find that the change in B value is related to the flux variation.
we plot the changes in the flux density at 1 TeV (F1TeV) as a function of the changes in γpeak, δ, B in Figure 14 . We find a correlation between the changes in the flux density at 1 TeV and the changes in the γpeak (ρ = 0.66, P = 0.02), but no statistically correlations between the changes in the flux density at 1 TeV and the changes in δ (ρ = −0.07, P = 0.83) and B (ρ = −0.20, P = 0.54) are found, which suggests the change/evolution of electron energy distribution may be mainly responsible for the flux variation. Our result is similar to Zhang et al. (2012) and supports the research results of single TeV BL Lac, e.g., Zheng et al. (2011a Zheng et al. ( , 2011b investigated the rapid TeV flare in Mkn 501 and multiwavelength variability in PKS 2155-304, their result showed that the flux variation is caused by the evolution of electron energy distribution. Paggi et al. (2009b) investigated S5 0716+714, Mkn 501, Mkn 421 and found that the flares are directly related to acceleration of the emitting electrons.
CONCLUSIONS
In this work, we have modeled the quasi-simultaneous broadband SEDs of 29 Fermi TeV BL Lac objects by using a one-zone leptonic SSC model with the log-parabolic electron energy distribution. We obtain the best-fit model parameters by MCMC sampling method. Then, we systematically investigate the physical properties of Fermi TeV BL Lac jets. Our main results are the following: (i) There is a negative correlation between B and δ for our source sample, which suggests that B and δ are dependent on each other mainly in Thomson regime. (ii) There are negative correlations between νsy and r, νIC and r for our source sample, which confirms the consistency of the model and is a signature of the energy-dependence statistical acceleration or the stochastic acceleration. We check the correlation between r and s, and find that they are significantly correlated. The result suggests that the curvature of log-parabolic electron energy distribution is attributed to the energy-dependence statistical acceleration mechanism working on the emitting electrons in Fermi TeV BL Lacs. We do not find any correlations between B and r, which may be because the curvature of the electron energy distribution is related to the particle acceleration rather than to the radiative cooling process. However, it should be pointed out that because we use a "static" SSC code and do not consider the evolution of the electron energy distribution, so the effects of radiation cooling on the electron energy distribution are not really addressed in here. (iii) By assuming one proton per relativistic electron and the jet power are be carried by relativistic electrons, cold protons, magnetic field (Celotti & Ghisellini 2008) . We calculate the jet power in different forms and the radiative power in the stationary frame of the host galaxy. We find a size relation Pe ∼ Pp > Pr PB. The Pe > PB suggests that the jets are particle dominated in Fermi TeV BL Lacs. The Pe ∼ Pp is consistent with Celotti & Ghisellini (2008) and means that the mean energy of relativistic electrons approaches mp/me in Fermi TeV BL Lacs. Then, we explore the correlation between Pjet and black hole masses with a sub-sample of 18 sources in our sample. There are not significant correlations whether in high or low state, which suggests that the jet power weakly depends on the black hole mass for Fermi TeV BL Lac jets. And we find the Pjet ∝ γ −1.02±0.19 peak , which is consistent with the prediction of the blazar sequence. (iv) At last, we explore the cause of flux variation. We only find a correlation between the changes in the flux density at 1 TeV and the changes in the γpeak, which suggests the change/evolution of electron energy distribution may be mainly responsible for the flux variation in our sample. Notes. Column (8) Notes. a. Possible covariate in correlation analysis (B-δ correlation and r-s correlation). b. The results of covariance analysis. Null hypothesis: there exists the influence of covariate (i.e., If the chance probability of covariance analysis Pcov < 0.05, there exists the influence of covariate). c. The Pearson correlation coefficient excluding the influence of covariate. d. The chance probability of correlation excluding the influence of covariate. If the chance probability of partial correlation analysis Ppar < 0.05, there exists the correlation between dependent variable and independent variable excluding the influence of covariate (Machalski & Jamrozy 2006) .
